Gasiorowicz 3™ edition Feb 6, 2008
P3-11.

The eigenfunctions for a potential of the form
V(X) = O<a; x>a
=0 O<x<a

are of the form

\F. nz
u,(x)=,/—sin—x
a a

Suppose a particle in the preceding potential has an initial normalized wave function of
the form

5
y(x,0)= A(sin n_xj <« Note misprintin text book
a

(a) What is the form of y(x,t)?

(b) Calculate A without doing the integral I dosin 9 .

(c) What is the probability that an energy measurement yields Ez, where E, =

n’n? ki 2/2ma®?

{Hint: Expand ([e" - e™]/2i)° in a power series e>*+ ...- e and recombine into a series
of terms involving sin 56 and so on}.
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(b)

From part (a) :

A |a
| y(x,0) >=E£[| Ug(X) > +5] U (x) > +10 | u, (x) >]

2
= < y(x,0)] w(x,0) >=2A;56%[< Ug (X) | Ug (X) > +25 < U4 (X) | U5 (X) > +100 < u, (X) | u, (x) >]
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(c)
From part (a) abd (b) :
1 y(x,0) >=%\/§[| U, (X) > 45| Uy (x) > +10| U, (x) ]

Ug (X) > 45| Uy () > +10] u, (x) >] (A _16 )
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.. Probability for the system to be at n = 3stateis [Lj :é ~19.8%
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